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1809. 

15 ......... fog. ............ 
17 .................... dew. 
18 ................... dew. 
I9 ..................... dew. 
80 ..................... dew. 
91 ......... fog. ...... dew. 
I ......... fog. ...... dew. 
28 ......... fog. ...... dew. 
%O ......... fog. mist. dew. 

Aug. 2 .................... dew. 
8 ......... fog. mist. ...... 
5.... ................. dew. 

16 ..................... dew. 
18 .................... dew. 
I9 .................... dew. 
90 ......... fog. mist. ...... 
81 ..................... dew. 
88 ..................... dew. 

Sums ......... 8 4 I 15 

July14 ......... fog. mist. ...... 

--,--- 

sufficient current for running the instruments until nearly the 
expiration of the 40-hour limit, or a t  least until the next 
morning. The wind direction and velocity and the tele- 
thermograph are run from one battery of two cells, and the 
sunshine and rain gage could also be connected with the same 
battery if the circuits on the new triple register were properly 
arranged, as this battery has sufficient electro-motive force 
for running all the instruments. It might be asked in case 
of a continued high velocity for twenty-four hours, or more, 
if the force of the battery would not be so exhausted as to 
cease to do the work. The answer would be that the electro- 
motive force is constant almost to the 40-hour limit, and that 
there is no danger of the battery not having ample force to 
do the work. The internal resistance is remarkably low and 
the construction enables the cell to be charged a t  a minimum 
electro-motive force, and to be discharged a t  8 maximum. 

The elements of the American storage cells consist of two 
plates made from solid sheets of pure rolled lead, grooved on 
both sides, separated by a rubber separator, and bound to- 
gether with large rubber bands, and the “active material” is 
formed from the lead itself by an electro-chemical process, 
and is strongly adherent. The fluid consists of a mixture of 
one part by volume of sulphuric acid to five parts of water. 
As now arranged the second battery runs the sunshine recorder 
and rain gage, and it is also intended to put all the electric 
bells in the office on this battery. 

The batteries have now (July 17) been in operation since 
May 28, and they are doing good work. The life of the hat- 
tery for our light work is thought to be from five to ten years 
before the elements have to be renewed, and at the present 
price the cost for renewing the elements would be about one- 
half the original cost. The original cost was about $45 for 
the en tire equipment. 

_ -  ---. 

IRRIGATION BY WIRE.’ 
By Ai:~i i ir i i  BKTTR. Voluntarv Observflr, Weather Bureau, Ridgeway. Iowa. 

(1) JTme 13, 1899.-My idea is to collect moisture from 
the air. Wire will do the work; it will take the moisture, 
which will roll down in drops, to the ground. We want 
poles about ten feet high. Only a few are required to the 
acre, and five acres in the square form would not take more 
than 60 poles. Put on the wire and make a complete net- 
work of wire overhead, joining from every direction, and in  
those countries where mountain or river irrigation is impos- 
sible man will be his own rainmaker. The wire might be 
painted green or blue, those being cool colors and capable of 
condensing more moisture. This would be a cheap meane of 
irrigation. The idea first occurred to me a year ago. 

(2) Jiily 14, 1899.-Some time ago I wrote to you about 
collecting moisture through the medium of wires and re- 
ceived a reply stating that you wanted me to make some 
successful experiments. * * * I have the affair in run- 
ning order and will report to you when I can have sufficient 
data. I have already made one successful experiment ; but, 
as in the heat of summer fog and mist seem to come at long 
intervals apart, it may be several months yet before I can 
report to you on the results of my experiments. We are 
having much rain, followed by warm sunshine, but not much 

‘Some months ago Mr. Betta informed the Chief of the Weather 
Bureau that he was confident that the important roblem of the utili- 
zation of fog in arid regions could be best accornpfished by using wire 
or wire screens as the obstacle to catch the fog and conduct it as drip 
to the roots of the plants. The Editor requested him to make actual 
experiments and measurementa. The following three communica- 
tions from him give the story of his first work and ita results. Of 
course similar experiments in other region8 are very much to be 
desired.-ED, 
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(3) AugEGst 22, 1899.-The following table shows what can 
be done with wire as a means of irrigation. The poles, four 
in number, are 7 feet high and cover 7 by 7 feet, equal 49 
square feet, of surface, and the wire is netted in 6-inch 
squares. The following shows the result in fog, mist, and 
dew: 

The wires were common fence wire. As wood absorbs too 
much moisture, I used a tin basin 9 inches across and 3 
inches deep [to catch and measure the drip.-E~.]. It was 
round and the sidee very nearly perpendicular. During the 
forty days the Government rain gage collected 3.44 inches 
precipitation, of which 0.13 inch was fog, mist, and dew, and 
this 0.13 inch was twelve times that amount by wire [ ?  +‘;J. 
of the amount-ED.], and the wire was not painted, either. 
It was quite a sight to see the wire dripping with ten thou- 
sand drops in the early morning. My observations show 
that even dew can be utilized for irrigation purposes. My 
rule is to place the wire network in squares whose sides are 
as the square of the altitude, e. g.: At an altitude of 1 meter, 
9 square inches; 2 meters, 36 square inches; 3 meters, 81 
square inches; 4 meters, 144 square inches; 6 meters, 325 
square inches; 6 meters, 324 square inches; 7 meters, 441 
square inches ; 8 meters, 676 square inches. Thus, the higher 
the poles the less the amount of wire needed. 

As the 6-inch square appears like a speck from a distance, 
so a speck on the ground beneath would receive all the drops 
of water from that far off square. My esperiments are ac- 
curate even to 0.01 inch, and now, having been very success- 
ful in this work, I give it to the world, trusting that i t  will 
prove a blessing to many. 

obseraalions qf c b 8 >  at Riaclepa~i.~, Iumx. 

Inch. 
0.02 
T. 
T. 

0.00 
T. 

0.00 
0.00 
T. 
T. 

0.01 
T. 

0.04 
T. 

0.00 
0.00 
T. 

0.04 
0.01 
0.01 

0.18 

month. 

Inch. 
0.110 
0.07 
0.05 
0.01 
0.08 
0.01 
0.09 
0.M 
0.04 
0.10 
0.05 
0.85 
0.05 
0.m 
0.m 
0.04 
0.84 
0.09 
0.08 

1.58 
-__- 

.- __ 

Remnrks. 

l i s t  heavy. 
Fog unsteady. 
Dew heavy. 
Dew Copious. 
Dew heavy. 
Dew copious. 
Fogveryli ht. 
Fog light. f e w  heavy 
Fog light: dew heavy: 
Fog unsteady. 
Dew very heavy. 
Mist Dew and heavy. fog heavy. 

Dew oopious. 
Dew oopious. 
Dew very heavy. 
Mist heavy. 
Dew excessive. 
Dew excesslve. 

The last line shows the sums for the nineteen dates on 
which there was fog, mist, or dew (on the remaining twenty- 
one dates, out of the total, forty, there appears to have been 
nothing to measure.) 

We quite sympathize with the enthusiasm shown by Mr. 
Bette in his communications on this page, and have no doubt 
that his experiments will lead to others of equal or greater 
value. We can easily understand that every wire, or every 
piece of woven wire fence stretched in the free air will catch 
fog and dew and lead it to the ground, but we do not under- 
stand why the wire should lie horizontally instead of hang- 
ing vertically, nor do we understand the argument that re- 
quires all the drops of water from a small 6-inch square of 
wire near the ground and those from a 24-inch square four 
times farther from the ground to fall upon the same “ speck 
beneath.” It is more natural to suppose that the drip from a 
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large horizontal surface of wire will fall vertically upon the 
same horizontal surface of ground. We do not see how the 
moisture caught by 2 square feet of wire network 8 yards 
above the ground, or that caught by a single loop of wire 3 
feet square can be concentrated upon an areaof 3 inches 
square a t  1 meter above the ground, or upon a single point 
a t  the ground, unless there be some arrangement like a fun- 
nel to concentrate the drip. 

But apart from any question as to the accuracy of our cor- 
respondent's logic, we are inclined to believe that woven wire 
network, such as is need for fences, may constitute an excel- 
lent arrangement for catching fog, mist, and dew. Why can 
Dot the network be placed vertically, or nearly so, as sug- 
gested on page 466 of the MONTHLY WEATHER REVIEW for 
October, 1898, so that the vertical drip may be led directly 
into the ground or to the roots of plants by appropriate small 
inclined gutters. 

With regard to the amount of drip caught in these experi- 
ments by Mr. Betta, we make the following calculation: He 
states that he caught the drip from a common fence wire 
netted in 6-inch squares and stretched horizontally between 
four poles 7 feet above the ground and covering an area of 
7 by 7 feet equal 49 square feet. There were, therefore, 196 
open spaces, each 6 inches square, and the total length of 
wire was 105 linear feet. The drip from this was caught in 
a tin basin, nearly cylindrical, 9 inches in diameter and 3 
inches deep, During the whole forty days a depth of 1.58 
inch was collected. This is equivalent to 1.68 x 4.6 x 4.5 
x 3.1416 = 100.5 cubic inches. If this total amount of 
drip he divided by the area (49 square feet) over which it 
was collected, we find that it would cover this whole area to 
a depth of about & of tin inch. On the other hand, the sum 
total of the water caught by Mr. Betta in his rain gage in the 
form of dew was 0.13 in depth. But in this case the dew in 
the gage must have been deposited on the area of the gage 
mouth it.self ; that is to say, the depth, 0.13 on the bottom 
of the gage or the basin would also have been caught over the 
whole of the 49 square feet, or for that matter over the whole 
of a large field. We should say, therefore, that the drip from 
the fog and mist as caught on the wire screen represents an 
average depth of water over the field of & of an inch, but 
that the dew represente one-seventh or one-eighth of an inch. 
Since, therefore, the dew is in this case ten times that of the 

. drip, it is evident that in Iowa the utilization of the dew is 
more important to irrigation than that of the drip; On the 
other hand, there may well be regions where the dew is less 
important and the drip more important. In such cases we 
doubt not that a thickly set system of woven fence wire in 
parallel vertical frames may catch enough drip to be an im- 
portant aid in the irrigation of a small portion of the 
ground.-ED. -- ---- 

ULIMATOLOGCY OF THE ISTHMUS OF PANAMA.' 
By Qen. E. L. Amom (dated Parlo July 12,1899.) 

I enclose the latest figures with respect to rainfall. The 
complete series for three stations is given in the following 
table : Gorgona, being near Gamboa, has been lately aban- 
doned as a gaging station: 

BOBSO. Panama. Hour. COlOll. 
- -  . _ _ _ _ .  

Colon. 

Hm. I9w.h. + 0.53 +0.021 

-.0.10 -0.004 ... 
- 0.40 -0 016 
- 0.46 -0.019 
-0.88 -0.014 - 0.15 -0.008 + 0 . Y t  +O.ooO $ 0.77 $0.080 

1.16 +O.W6 
1.W +O.M 
1.03 +0.011 $ 0.61 +O.W 

0.19 $0.007 . 

I I ,I i 

- .- _. - -. 
1m.. . 19 86 1 !26 3 (B 10 69 ... ..... 

I 

1899...1 9141 4:49) S:271 11:80 
____ __ 

'The Editor has received the following data from General Ahbott, 
supplementary to his article in the MONTHLY ~ R A T I I R R  REVIEW for 
May, 1899. 
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I add a rough plot comparing your horary barometric curve 
a t  Colon with our mean a t  Panama. It is certainly gratify- 
ing to find so close an accordance. The entire diurnal range 
is very small, only 24 millimetsrs, or .1 of an inch. The dif- 
ference in epoch is partly explained by your using seventy- 
fifth meridian time, while we use local time. As your obser- 
vations are now discontinued, I thought it worth while to re- 
duce the eight months that have been published in the 
MONTHLY WEATHER REVIEW. Many years ago, I had occa- 
sion to study similar diurnal curves in the interior of the 
North American continent in connection with our' Pacific 
Railroad surveys, and found wide differences at the same 
place, due to changes of temperature. As such changes do 
not exiet on the Isthmus, we ought to expect harmony be- 
tween different series in that region and Chese two sets of ob- 
servations, in my judgment, confirm this expectation. 

The figures and curve given by General Abbott, for the 
hours of local mean time in the MONTHLY WEATHER REVIEW, 
May, 1899, pages 201-202, from three months' observations 
by Royer, a t  Panama, may be compared with the following 
table now given by him, as derived from eight mouths of 
Weather Bureau observations at  Colon on seven ty-fifth meri- 
dian time. Panama is in longitude 79O 30' W.; Colon is in 
longitude 79O 60' west. Therefore, the time scale of the Co- 
lon record for the Weather Bureau barograph still needs a 
subtractive correction of nineteen minutes in order to con- 
vert it into local mean time, and a similar correction of 
eighteen minutes in order to convert it into a simultaneous 
record on Panama mean time. 

The hourly record for eight months, October 18, 1898, to 
May 20, 1899, a t  Colon is given in Table IV in the succes- 
sive MONTHLY WEATHER REVIEWS, in English inches. It 
has been converted into millimeters by General Abbot, and 
has given him the following average departures from monthly 
mean values. The reconversion into inches has been added 
by the Editor. The Colon record from November, 1897, to 
January, 1898, is copied from General Abbot's previous paper. 
A long record of hourly readings a t  these two stations is 
greatly desired. 

Ntmri bwonretrie &pvrtit.rea. 


